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n-<^mnMi^^mt^^^4Tyh\^zmmL. 

yyn^'^j^^r^yu-v^i-^-b^^t^^m^ 
3S 1 t^iat^^of^- ^mmjfm. 

[if^iS4 ] Mia-^-^N'ti. ffriBrr u ^-i^ a yy 
^y^V?i y^Mz^^ yn- ]^~t^ ^ t ^mmt 

mmn i {z%m(^i'-9^-)7m. 
[if^ii5] mtt9^4ryv<om^m^i^z\t. 

yu^Y-th^^yu-Ymmh. 

'^m^zm\^x^cr^m(Dmm^y^yv^- Y^^^^b^ 
'^m.t^umm 2 {ztm^^f-^mmmk. 

mtlhL^X. 

'jm\iZ^\^x^<^momt^^y^yx:i- Y^^h^Lh^ 
mm.):.^h%tim 2 {ztmo^^f-^^-y^m. 



— bTnba;!/. pf^yr^^—i^'^iO^^ri^'x:?^ 

^ i: ^ m h -r -g. if ^iM 6 tciatgiT)^- 
[ff^iiS] mt'^-f^hml^^'yAryVM. lute 

-r-g. ^ h t--g.if^ii 1 \iz%m^f-9^-yi 

tL^. BtriErru^-i^3>ra^5A£7)i(#^^^ 
^^^mnmi^t. Miarry^r-s^syrn^'^Ai: 
l-nan^TJi^cop^co^f >-^:7x-x^ss^t- -g>rru:>- 
V b t::r r U ^- ^ 3 n A ^ r ^ yn- K ^i^: 

- Miarr u ^-i^ 3 yT^^^j^com^mm^ 
mmtm^$^<^mm^mzMmLxmt^Ty° v^-^b 

VTni^'^A^taia^^'^rvhtz^^yn-K'r-?>r 

mm. 

umm 1 0 ] mmcoyi-y^i^j^ ^ hvmf^^tihry^ 

U^-i/3 vrn^-^Ai:. ^iS:;o^7^5/x^bT1Sj^ 

^-;>3>rn^'^A>f y^y^x-x^^nt. ^f— 
^ rr y ^- 3 > r a i?^" 5 A ^ y n - K-f- 5 X 

mrie-tf-^ ^/i?^ ^ Miar r y ^r- 3 y r n i?^' ^ a ^ r ^ 
yn-Y^th^. r^yn-Kf -^miarry^-i^ 
3 yrn^'^AiT^sitfi^i^t^raf -s^^a^^f 

mm^^^(^^mzn^^Lxmm--r^t-hmmTr 
y^-i/3yrn^'5A^^-^yn-K^^^^yn- 

[ff^il 1 1 ] MiS:<^^:^i^'x bT'«)^$ti-i>rT 

y^-^-ayrn^'^A^. mt^Tiitr'J^^hXim. 

trrlETTy^-^ayrnir^Atz^br^fi^ 
mmzi6\^x. 

4^^n-Ktc^^$n>^cMiarry^->'3 yrn^'^ 
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[ if 1 2 ] luiBm 1 comn^mt . mm 2 (T^m 

mmm 1 c^mn^^is x t/mum 2 (^m^^mit. mi £ 
micomm^tmi^m2(7Mmmzm-:sv^x . m^rr 

[ mmn 1 4 ] Miam 1 ioii^f#S(± . ifna^T^i^'o: 
a. 

^m^-]^iz^m^tLtiwmrrvy->^ByTx=ti^-y 
mtizx^. taiarru 3 vrnr^A^^^ft- 

[000 1] 

ummi^zmL. mzmf^^mmtL. m^xutt^z 
tti^-^'^hXdi^zLti. f-^mm^miixummizm 

[0002] 

[0003] ^« j; y^7H?yb°jL— :^ti^3V"i 

[0004] 



^^t. rTV^->-Byyv3:^yM.hmti:hhcot^ 
:^fz^. ^^^cOOSI^Z^-ytiTTV^-'^ 

B yyrii^yj^^miKLxmA't^smmyt. tti. 

[0 00 5] ^ti^ mmco^ittK m—cr>os(,zi^ift 
tz.^^h-h. i-^corro^y-z^^yrvi^^At. 

^i},tl±m^j:6i^coTrV1r^i^uyr\=ii^'yAt:^K 
m—co O S ±izi5 V ifef^f § ^ iOT'^ o 1 1 T i> . 

VTo ^^^^ h(7)(,zsmtcmti tnxh^^m< 

[0006] ^^mitzcoxd^^^mzm^x^^^tLfz 

i^coX'h^. l-:>corrU^^->-3>'rn^'^A$r. m 
[0007] 

mmmit. -^-^^^t^. ^^4ryh(^zry°o^-i^3 

XTTV y-i^ 3 yT^i^yM.^ y^ ry hi^zr^y 
[0008] if^ia9 iztm^'f-^mmmmit. 9 y 

T V h t::TT 'J 3 n ^ A ^ r ^ vn- K 
-^y^ryhiiK r^yu-\i^hTrvy 
-iy 3 yr\-i^yAcom^=fmm^:^-th^-m-^^'t 
^im^f^t. m^^^comm^mi,zMmLxrrvy 
~iyByyuyyj^^9y^ryh\,zy^yu~]^~th 
y^yu~r^m^}i^mx.hzt^m^t^h. 
[0009] if^m oi^zttmcn'f-^^mmmt. t 
— ^ ^■y?)^/^ rr "J ^- 3 y ^ A ^ r ^ y o- K 

[0010] if^m 1 \,zt^m<^^'-9^mmmt. ^ 
^3 - H t;^^ ^ fitz r-r u ^- £^ 3 y r n A 

9 Y^m{7't^m2(^m{7^f^t^mx.hzt^'mLt 
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[0011] tmmi 5(,ztmco7'-^^-m&it. 4^ 

[0012] 1 tCiei!scOx-^^iS:^^tC*3V^T 

yn-F-r-g)^^. ^^■^ryh:^K r^yn-F-r^ 

mLxrrodr-^y^ym^'^J^^ri^ "^-^ry hizy 

[0013] itiRJi9tcie«ji^x-^MS^stc^ViT 
It. m^^mK ^^^ryhi^zTTv-y-i^uyy^^ 

yu-]^^hry°vy-iy3yy°rty^M.<7)miTmm.^ 

<^«lMt^MJEE t T r r y ^- ^ 3 y ru^-^ A ^ ^ 

[0014] it^Ji 1 0 tciaiscoT--^«i^itc^5v^ 

^^^yn-}^^m\ ^m^m<^mi(>zMmbx^-^'^ 

[0015] if^il 1 1 tcfBi^cof-'-^Ml^gtc^v^ 
Tti. iiio§ifT^s;6^ ^m^-v^izm^^tifzTxj 

^mn-]^t:mmf>z:jy^U ^SW^U3-K^^ 

[0016] m^m 1 5 tciaiEC0T--^CT:^^tc^v^ 

[00 17] 

[0018] ^t^h'h. ^(T^mmWrziiv^xit. ^-^"^ 

§iiJS^SI^t--g»litT^^l 2-1 i:. T:7''y^->'3 
yy-u^'^M. Ill i:l|^T^^ 121 t<7)m<^^ y 



^yj^-x^ m^-th r r y ^ ^ yyu y^i^^y 
[0019] rry^-i^H^rn^^Ai i - i^i. 

^i!ti7):t7>>':n^M4-lt:rJ:>9«^^^, t/t. H 

^f^i2-i^. mm(^^y''J:^9vi s-itcio 

[0 0 20] iiiat::. rry^^-^^gyrn^'^i.i 1 
-2\t. ^comm^m'm-^m^mmi2-2t. 
y^->'3>'Tn^'^^i 1-2 tn^rm^i 2-2 

<7)ra<7)-f y^y':^-::^^ tTlitg-r-&AP I 13 2^ 

[002 1 ] itorry^-i^g vroiJ^^Ai 1-2 

M<^:tyi^x^M4-2t3j:'9«$tL. ± 

fz. mimi^i2-2h'mi<^^^'Jx.^vi 5-2^; 

[0022] Isl^t;. ^^-<T>'h2^2Oi0TTy^ 

-i^Hvrn^-^A^^rt. — :^i7)rryy->'3>'r 
n:^-^A2 i-i{±. ^<7)nm,^mM^hm^mm2 2 
-lb. rry^->'3>ra^5A2 1 - 1 iiUfi^ 
m22-l bcof^coA y^y :^—xxhhAP 123- 
i^^rtTv^^. rTy^r-i/3yrn^'^A2i-i 
hiitTi^^2 2-iti. ^fi^fimm<^^y^'J^9V2 

A-lb2 5-l\,ZX^m^^flX\^h. 

[0 023] ini^mti. rry^->'H>'rni/^A2 1 
-2^. ^cm'm^mM-thm^Mm2 2-2bKPi 
23-2b^^L. rr^)^-iyByrvi9'^M.2i- 
2bmmm.2 2-2\t. ^Mfimmcoity'i^x,9Y 

2A-2b2'5-2\,zX'0m^^flX\^t. 
[0 0 24] ZZX\ ^^T^i^'^^btif^T. ftHcO^ 

y''ja:,^hbmxvxm^^m^^hmfy^r'j3.9\^ 

LT^a^nrv^^. lOi^AP I(;oS^{il-5<7)^ 

Y 2 ^{z\t. «cOA P I ij^^^-th C b ^zt^:h . 

[0 0 2 5] lllt;:^-tcj;-5tc. ^fzm2i^zm^LX^ 

^Xo{z. TTy^-i^avrn^^Ai i ^mm:^^ 
y^'j^^hiAe^m^^xmm-ho ^tz. ^r^v^i; 
V 1 4 ^M^f:^y ^ b i.xmm-h i t i 0 . 

TTU^-i^Hyrn^'^Al mM^f^^il^ii-g)^fc 
M4tia#^;iO#{it^^fc^c^-C\ Kff^tc-^^V^O^ 

^. %%'0<nt^\-^'^y v vxm.%mi.h:Lb^z^-y 

X. rry^-^a VTn^^i.1 l^|2fs^f^'9#i.-2. 

XA^U^b'b. IBE#<7)TTy^-£^3yTai/^Aco 

^#tiiftV^rry^r-^.gyyn^^A^f^|>i 
bi:)^X%h. 

[0 0 26] :iz.x\ rry^-^-avrn^'^Ah 
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-/e>iJ^{7)rr»J^— v-g A>' 
^ t > ^' ^ Ltim^mrr vir-i^s yy^^t 

[0 0 2 7] rry^r-^g >'rn^7AraT-:t::^"i^x 

[0028] i^tcM^T^yi^'x (concurre 
nt object) tCOV^TS^H^t-'l) . mf:^y"'y'x. 
i:^hC0m^^m3l,Z^'t. ^n:tri^:c^hX'^^:ty' 

1 4 A. ^ y Ki7)3^#: 1 4 B . h 

h^—coxu^y}^i4D^^Lx^^^. mf^ysyj:.^ 
co^-y-tr-y^^fifc. ^(7)^^izit. mclzmm 

[0029] ^^OidtC. ^^v^ji^? M^(CXlx>y 

[0 0 3 0] {1) Mm(or^7-4^7-4Wi<^Mm^% 

-^t^. ^-7y^Tm^mmfz^<r>^^^m^'^x. 
'f~9\,zn^hr^'^^^mmmt t v^ofc^r t 

[003 1] (2) ^cofaisb. mMmK)1f(^^^^izX 

X ^ b cOSf fJffl^tltt*-'i« ^ -!> = 
[0 0 3 2] (3) mt^t^^U xr^^J^^z^-^^X 

im-r^^tt^zx-^x. ^<com^i^z^t^. mmmrf 
^m<'<itt^x^h. 

[0033] (4 ) ^/t. xV\'^xK^-fy^'cOg#mi. 

X K ^ 1) r h -I) . 
[0 0 34] (5) 7-VN'>fXF5-r^^'cO. Hl^tC^N-b 

~t6^t ip^mi^z^^h<^x\ mmm<^mmiz-^^^tf^ 
[0035] ( 6 ) ^yi/'x 9 hmcom^mi^zm^^ 
ij^x^h. mtu. ^}V'h7.v-yV^^m^^fz^mx\t 



mm<nxv ^y Y^m-^hm^^zii) . xv'^yY<^m^ 
mm^ r r u ^- a yy^uy^j^r^t^zyuy^i^'th 
'j^mti^hhtz^\,z^ xv^y]'<7^yu^'7^yymmi)^^ 

It. rr')'tr-iy^yr^9'^Mz:L<7^u^mm:th 
i^w^v^oT\ mmmiimt-^h->xi, rrv 

A>i)^\ mm'r^:^ri^:r.9h<7)mumm<7)mm^m\'-^x 
[0 036] (7) m-^x. TTV^y-'^ByyTt^'^ 
mf:^y''j3:.i^ hf?mf\mmcomiiLXhhcr)x\ mf^ 
mmiz^<^j^~ ]'^a:.T(>zmMtcmmm^'^'-^xm\\ 

m^mfhti^. t^5f^<7)#^T-{i. vKoTn-feX^r^ 

^^-^'^xrcottt^^#mt^:v^h. ^^orry^ 
- 3 y r n A ti^^o^ A- K ^ X r irffli^ c> co^c 

[0037] ^Isi^XT^Atliol^-CJi:. :tyi^^9hitS 

mizmtxi^"^yu-¥^ti6. mm.^yr<^9^-^T 

ti. ^n^-^ic0^>'^fflc7)^^-f r^bAP 113(1 
3-1, 1 3-2) Hfi^^i^l 2 ( 1 2-1 , 12 

2) tZjioTSIil^tl-CV^^., 
[0038] :^y>^'a:^b^^^'^r>'h2 (2-1, 
2-2) izr^yn-]^^:^t^. 9^AryV2±. 

iz. 1 ±comnmm i2tm tmnmm2 2 ( 2 

2 - 1 , 2 2-2) f^^^^'tht^^t^^m'^^. i^st-^ 
V^J^t^ti. i?^-^T>'b2±tC-r->'^'l±iO||^f^ 
[0 039] mtl£. m4l,ZiD\^X. ^f-^^'1^7)rry 

^-;> 3 A 11-1 £o^y>^'x ^ m 4 - 1 

^^-fryb2-i(7)rru^r->-3yra^'^A 

2 1 - lcO:t::^:^x^ h24- 1 i: LT^'^yn-K^ 

^t^. ^^>fryb2-i;o^fT^i^2 2-itc. 

— .-s- 1 (Dmnmm 121 ^o^y i^'^i^ ^ m 5 1 a^^ 
nm-tt^n^:^ ^ b 2 5 - 1 A>e)^i^^T'$) i> 1 . i^j 
i.tf. mnmmi 2 - ic7^:^y^-j3^9 h 1 5-1 b (^ 
s^K) ti. m^7mm22-ico^yz^3,i^h25-i 

B (^^#©) t^y ^--^-rXb^^^^ (f^^elrri)) 

^m^-^-^h^^. ^tx. ^comni^znmtx. 

mi 2-\a^'^y'Vx.9Y\ 5-lc (^'^yn-H'^ 

^SI^fJ^J^2 2 l(P0^yi-':::^b23 IC (^ 
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15-lAhl5-lB^. mfT^M2 2-lC0:^y'i^' 
a:^b25-lAfc25-l B h tT^^ vn— K 

[0040] m^co^^vii. r^yu-]^^^:^y'2y 

^^-{ryhmm.it-m\^zmm^j:WrMmB.^mtt 

^t^m^m^^^U-tttzmz^ IS^COCPU (centra 
1 Processing Unit) "kmthJl^t^ht . Zfllt. ^ 

[0041] ^ixt;i^Lr. ^^v-^T-ATIi. TTU^ 

^9'74ryh2\,zmmrh^ti^zx^x. ^^2:^^^ 
ii^^^^T>'h2t3fflmt^<Tt;t-Oj;at^^-g.o 

[0042] iJ'5>fryf2?^^VOD (Vide 

o On Demand) 'C3^®^l.'rv^|)J^tc:ti:. 

^-g.^Sti-^^i:=Sr'g.'»f-t'X) ^^^>f Ty^:^)-^- 
1 a^m^^— ^ cor >J :7 x >y ^ r tc^ -5 

^fiiP'^mz^^-yfzm^X'^-^^ 1 yn- ^■ $ 

[0043] -^^lyX'r^X-r^yu— K ^fL^r^yiya. 

[0 044] (1 ) t-^Tc7)rTU:>-— v-H Vro:?^'^ 
A 

[0045] (2) ^^-^ry^Ml;i^^^-K^xr 
WM-^mn^htz^^f^^A xY^A mux. m 
PEGF^>r>'^^ ATMF^-f^N\ mimmYyA^"^ 
m) 

[0046] (3) rru^-v-H vrni7-^i.mL 

[0047] C:n^.^*i;^'^:l^1i:T. TTU^-i^aV 

y°uy'7Mzni^xmmti:m^(mm.^9y'^ ry N_bt; 



[0048] ^f-Alti. m^f-^'^rTUIr-i^B 
yy'nyyM.^m\^^h^mrch'^fz^. ^^^ryh 

2 iz^^ -,hu-9 3 ^nvxmm^mns-thmuxh 

^hmux'h^. n\z%-;vv-^ 3):,mm^fvcv^h 
'^mtti:\^. mnmmtrrvy-i-uyrn:^'yj:.m 

iz-^t^:itti^xn^cox\ TTVy-'^uyy^ry 

M.mzmm^j:mnmm^mmrrh >r t ^n-n h . 
[0049] mk<D^mxu. i^x=rJ-^m^mzry°^) 
H > <^m'&. ^hi^fj^ t^Mm h-^xii< ^imti^h 

9^m.0'^^ti-hth^\<z\±. ^a^fz^ayiyx'rl^^- 

mt\f. mmmx^v:2.-^)y^^mi^f-^^ 

m. 0 fzi^covc RcoXo ^^-if yi^y:c-x ^mt 
X\^^^Sm^^^^o ^fz. TTV ^-1^3 yii^3Dry 

7^ >y^x^fflv^Tv^^^^^tf. ^(T^fz^cn^^r^v 
-^^hnM-h^h-yfz. uNix^windows mw) 

d:.i:i^'^^):.^h^'^')mt^<t^->X\^->fz. ^^^X'r 

2^x\t. TTu ^-i^ 3 y^m:fs(^fzmz'B^m.f\m.o:> 
^p^7^^mx.x\^foa.^<. m.^i^x'rj^(n^(rmu 

[0 0 50] rru^-v-gyra^j^^Ai \ ^w^<^ 

fz. ^cO:tyyx^b&M^f:tyi-'x^hi: tm^^ 
-g. ^ J; 0 . :t:7 :^x ^ b^fi-CMfrHlf :6-^t^t3^ 

x^ h^r^vn-Kf -Si^^^'T-t:'?.. i^O^. HIS 
t:i^-r J: ^ t::. ry^}'r—l^^yyu^y2^(nm^\iZ^Z- 
^^:ty i^x ^ N ^ >f y U ^ y ^/l^tc^'^ y a- Kt" 

TO ^'^j^ con- >' \{Ziy>ti-h M^^t^r h ;6-'T't= h . 
[00 5 1 ] miM. ia5tc^t-J;^tc. ^-}^\o:>r 
y°V 3 yrn^'^ A i i co^rj'i^'x ^ M 4 - 1 
-17^^14-1-1 1^. iJ'^'<ryh2 5orru^ 
— 3 n^'^i. 2 1 co:;t7^y X i?^h24-i-i;^ 

M24 - 1 - 1 1 tr^'^>a-Ht-^^^^^^'^b^^ 
^y^\A(C^:t:^Vx^b^^T>ya-|.^^|,cOT 
ti^<. rTU^-i^3:/rn^7A2 1 ^Hfff 'l>± 

c^v^T. m.mz'j^m^^^~f'J:^:^hi4-i-ir3m 

14 13^, ^ryxi?b2 4 1 17^M2 4 

1 - 3 h t T5tt'r^ vn- H-r -g. . 

[0 0 52] rru^-£^3yrai/^A2 
^;^c^T. clco3'^cO:t:/Vx^^^^3^^-'#^it-tlL^i^ @tfi 

mti^m=f^tix\-^^mi>z. n^co:^^i>x.9hiA-i 
-AVM 14-1-11 ^rr u ^-i^ 3 yyu^yM. 

2 ICO^y^J 2 A 1 AVi^2A 1 1 lb 
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[ 0 0 5 3 ] :2--if{i. rry ^— v-g y3^'n;^-5A2 
1 iJ^h24-l-lB^24-l-3 ti^r^ 

t3i^^^Wfr^J;0^v\ 3ji;7)^7V'x^b^:^Wa 

y\j-}^^ttiisbcr,mr^^mwmifzmT (st^^it^v^ 

[0 0 54] 04^#.^LTlJSHJL/t (t 

n 1 0 ^#53 trf^5ent--i> ) mnmm2 2cr)mm^ 
'^^-(ryh2±i>zndm^f^zi,^^xitt^. cicom-^ 

-^f'3e?^^.Rit- ^t>i?^'-c-^^. .lio^^ti. i^x^M.coy 
-hi^zhmmT^h, 

It. ry^oy-i^Byy"rii:^^yj>.^m^WM^—mz^" 
^yn-Kt^v^-c. ^tL^mm-^^riyx.1^ 

$ ix}^c T:r u ^- 3 yy-ui^^^M.^—mzr^ > a- 

UN I XiJOxf Xi^VXV— :^Xt— v-H Vi7);^t; 

[0 0 5 6] ii7)#&ti. ^~f^lt9'7'^ryh2}i 
LT<^STB(Set Top B o x ) tll^Effl LTJ^ 



[0 0 57] STBomil^^&^'Atl^fL^i:. STB^iS: 

m\<Z'jim^j:^y''j^':^ h^^^yu-]-Lxm^^^^ 
h<^^^^yu-Y^mm^ ')m-hm+^ ^jf^xht 

[0 0 58] t.fz. STBti. '^;?03Xh(7)tl'^.;i)^J^. 

x\ mLcorr')^->'^y^nm\.zm.^'thm^\:zh 

yiZX-oX. V OD^-}z X^mtKLX . lOiOB^il^ 
[0 0 59] ri£^gtc:S:o/::SJ^j tit. 

-r^. -t^h-h. -^mmzy^yu-y^Lti^n^^, 

X\ ^t0^ff:tyi>x^h&^^Va-K-rS. ^^i^' 
;^ >/-fe-i;^-^ji^:t:7'yx^ ^^^5^>:^)^t^^^r^>'^- 
mftmrlz'^'rdZtizJ:^. ^ -y-fe-i-'jifi^tci^it 

iitiizx^. ^yi:^v^y^^\^^''yyu-7'^yi^<r)^ 

[0 060] t^C. m'nmi^l2, 2 2i>:tyV'x^b 

15, 2 5cos-^f^tcT^*9. rry:>-->'3 yrni?''^ 
jmi, 2 i<:^^yi^'x^M4, 2Atmmzm-i'm 
mxht(^x\ ryo^y-zysyy^ui^^Ai 1 , 21 

^ h^^tyi^'x^j'M 5, 2 5£oi-)^ trfflSf-^ 

(0lJx.ra4cO:t:^Vx:5' b 2 5 - 1 C^^^^7'xx 
^t^^X-^-^o itLtcJ;-^'C. #^corT 
y^-i^3 vt^jltfc. ^^o^r^^i^'x^h^-'ffjfflf -g>^ 

[0 06 1 ] ■^—^<lt^^i:^'y4Tyh2^<r>y^y''J3i 
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(DAP ii,iJ^mi,zwmrtztt^x'^txoiz^Ki. ft 

[ 0 0 6 2 ] i^J^tf . IM6tC^t->-XxX.X1i. ^-'f- 

'h9'y'iryv2 it<zii\^x\t. mfm^2 2 i{z 

tOAP 12 3-1 (AP I # 1 ) tm^^tLX\^^. t. 

fz. ^5-fryh2-2t3*5v^r^i. ^fi^22-2 

iiZX^ry°V^-iy3yT^i^'^J^2 l -2cO;t:is6cOA 
PI23-2 (API#3) t^mi^^tlX\^-^^. 
[0063] ZCOfzl^^ Ztli^^<7)^^^ Tyh2- 1 , 
2 2 1;^ tTTOi/^ A^r^ vo- Kt-'g>^f-^^'t:: 

ti. iltL^COAP I t;i^jEt-'l> AP I :;?)>^^fflS^ixr 

^fi^ iEi*i 1 2 - 1 J; "9 rr U ^-i^ 3 yy^u^^^J^ l 
l-lcO/t*6£OAP I 1 3-l;&^'?^J^$^T^>'9. 
AP I 1 3-l{i:. ry h2-H,Z:Bn^AP I 

2 3-1 ( AP I # 1 ) (/ZMJBTtAP I ( AP I # 

1 ) t^rixi-^^. 

[0064] 1 2 tCi^V^T . H^T^^ 1 

2 - 3 D rr U ^-i/ 3 yrxn^'^J:. l l - 3 
}^^^AP 113-3 (AP I #3 ) '^mi^^tlX:^ 
•9. CICOAP I 1 3-3*^':^^>f 2-2C0AP I 

2 3-2 (AP I #3) (,ZMJBLX\^-^t. 

[0065] ^-^r. 1, 1 2^:. ^^-^ 

TVb2-l. 2-2t:i. :icr)^^mmi^znixi^^:^y' 
-JjLi:^htLX. :^y-Jj^1^hl 5-lA7bMl 5-1 
C, 1 5-3AP;Ml 5-3C, 25-lAj^^25- 
lCi5XV^25-2AVj^25-2C^mfX^^^. ^ 

com^. ::^^4ryh2-itfM2-2izMLxit. 

tf-^s' 1-1 ^fziii l-2t>^. ^ S^mmyrt h :3Mz 

m'oxsmt^:^y^'J:^ ^ h ^m^r^yn^ k ^ 

[0 0 6 6] #^^-f ryht^fctt-SOS^ l-:>cOOS 
f^zmmitLJ:^ t^h<Dp^tLtX'cr);i<r)^mizmf^ 

mL. ^-^mi,zi5\^x(D^. #^^>f rvbcoAP i 
(^zMm-r^AP I ^Mm^^t^tx\ mm^m^-tt 

[0067] os^o^^p^iotc^LTV^^v^ciiit;: 
x-ox. rru^-s^3>^^[^^. s/XT-A-tf-b'x^ 
^iitTv^^^ys/'x^bfi. ostit^izmm.^^ 
^t^-'^mi^z^j:^. 't^j:h-h. h hm=f^mizmf}-ti 
rzvyhK^x.T^. ^^ru-^-Byizx-ox^^lcomf 
mi^m(>zj^mmiznmm-tL^fx\.-^^tiz^^^. m^<7) 



i-XT-j^^izit. :icommim^L^\\ mtit. uni 
xmizm^'tLfzvyh^a^nmi ndows±Tii. 

vyh^jLrx\ ^(Tymm^mm-htzit^ osi^>\^ 
^m.m-^vyh^:r,r^mAi-6'^mi)-hh. t^- 

^^X"imiz^^. 

[0 068] Zco^ol^z^ ^ri^'x^b^r^i^n-F 

^^Xoiz-t^t. 9'y^ryV2(^iT^v^';v\t. 
mi\>z^^x^\iz^ mm\,z^^-th^>Lf^x^h . t-^ 
f>%. m^<7y'^y^v^9v^9'7-<ryviy^mmy^ 

10 0 6 9^ mtif. m7commmf>zis^^xit. ^^-f 

T^h 2cOTTy^-i^a >'rn^^A2 1 l^znifft^t 

y'i^3,^h24At>^^mttc'^fz<7yx\ ^ti^mmLx 

v^-l.. ^LTSlf/^t::i^^t^^'^/:::t:/v^ji^^ M 4 A^ 
^-^'^li)-^^y-iTyh2(,zMLXr^y\-t-]i't 

[0 070] :ini^zXKi. '^^^tt-m'^t^zt^:^. 
[0 07 1 ] ii) vyh^zur^r-zyT-'-h-r^^ 

M.-^f-->fz^^i>z. ^co:^y^i^3,^ h^nmLx . mt 

sL^^cow^mxu^iK -mmmmmi-^ 

^OT. —^coay}z^jL-:^i>zM.^ti^J:o^-(y:^h— 

[0 072] {2) m:^u<D^^ 9)V^^<^h^}ii}^X' 

}V^3,yi:^iy^U^M^fihtK -mm^lt. r-U-bV' 
3V^M^^¥Hv^^^i;d=$r^ttiL^v^. L^- 

m^mm^::^-^^zi^mx%h^t{z^j:h(r)x\ yyb 

^ X r cO^fgJESSti j; X y S/^ 0: < t-r h 

[0 073] {3) :2.—'f^y^y^—xcDn^(^^^it 

^znmx-^h. m:t\t. ^^x^<^mm.t:m^^^fz:2~ 

•¥X'^ ^ J; a ^^-f P ^ b^f^co:2--if y ^ y x-x 

^ ry h<7:)'Mm^^mzmm^h ^ t fj-x% h . 

[0 074] t.fz. :tyi^x^h&^^yn-K^ 
tS\ IM8t3^-tJ;ot^^^^ryh2cO:t:7'i^'x^h^ 

It. 9'7'iry'h2\,zi5nhryu'r-yByy''uyy 
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A 2 1 - 1 CO^y'Jx. ^ b 2 4 - 1 B izMLXmz^^ 

^^y-J:r.9h23-lA, 2 5-lB5^)^||tT^2 2 
-2\,Z^y'-J3L9 h23-2K, 25-2Bt^^Xd 

:tyi^'x^?h25-lC, 25-lDhmTm^22- 
2i,Z-7^i:^U-h^tLho 

[0 0 7 5] ^L-crru^-i-3yrn^7A2 i- 
2t;ti. rru:>--i^H>'rni?^^A2 1 i<7):t:7V 

:^:^^24-lB>^)^. ^r>''ji^h24-2Bi:^-g, j; 
di,Z-7-^^'U-h^tL6. 

[0 0 7 6] cco^dizLx. mn^. mmm^^'JjL 

[0077] ztii^zx K><k(r)^)}mm^ti^ . 

[0 0 78] ( 1 ) rry^->^3yTn^-^j^co:ty 

^^^MK^^Ks. mmm^m^m^. ^^c7)^mx'it. 

ti. rro^-iyByrv]^'^A<r)m^mi^M.^tx 
\^rzo 

[0079] ( 2 ) *i;^3a;^^ficorr v-y-i^u 
fz\^M6^xhhtK :icom^(^z. m:^m^<^im^- 

Yti^^ttiX\^^t. mmc^)fzi^c^M¥WitW^(^zy'j: 
^AMtX^h. 

[0080] i^i^x^Mi^ M,^mzirik(7:>x o t^zmm 
x% h , 

[0081] ( 1 ) rr y ^-i^ 3 yammm>H^\^^ 
^\iz^ ^^^)^mmt^y'^v'o-Y~th^):L\iz^->x 

[0 0 82] {2) STBJy^yymz^ ^—\Lxy'u 

[0 0 83] (3) STBt3jll^^T< ^A/V-r'-^ 



J p E Gf-^x\m^km^^t t ^ coif^tmtct 
i^^^v^ATii. 'f-9m^\>zi^'^xmmt,zmmi^^M 

[0 084] ^c^jidt;. i^X^A^0{5t^h'^OW^i 

i)-t^^^4ryy2 {zm^comttkWz^th^z^i^-^. 
^zi5{i^^9'7Aryh2i}^^~thmAm<:omm^^^. 

isbcom(7mm2 2-l . -^X^rJ^^y-Jj^^ hcr>fzisbC0 
2 2-2. ^^f :^il^O^^O^^f 22-3 

[0085] ^^^^t*6#7t$-lt§i^gc0^b-l)7-VN'>rx 
K^-f^^a. Ati^^mm^^ input drive 
r , B#^^^JM*f'-g. timer driver. 
SfJAIt^-g. screen drive r (T^^^f^S/j^ ^ b 
24-lA, 24-lB, 24-lCXh^. v-X^A 
:t:7Vx^ hit. Xtik^mth i npu t hand 
1 e r . I^Wj^^M^h boot protocol, 
leif ^^flt^-S memory manager C^)^^y' 
V^9Y2A-2K, 24-2B, 24-2CT'|^^. 

[0 086] HlOti. ^-vs;iOjI0ft5t"m;^— 

w^fz9yAryymmkmm\^zmm-hmm\kmx. 

Tn:^^~^Al 1 -2^-»f-^N'l;&^^^^yn-Ff 

i^a ^yt°yy'ffl<?:)||tf^J^22 4*^'^^-f rv 
V2-2\;zm^^ftx\-^h. t.fz. ^-H -ytrviJ^mi 

^Atc. 9yAryV2-2t-rr')'r-i^^yr'a9'' 
'7j>.km'omi.fz%-^\iZ\t^ B^arry^r-^gyTn 
:^7A 2 1 -3c:>munm2 2 - 3*-'^'^-f rvb 2 - 

1 1 - l)i)^'^'^yn-K$^x^. 
[0087] ^Ji.{f . iiCCO j; ^ ^^J!ia>t(^#;t ^fLh . 
[0 088] ( 1 ) ^-WM^SKtrv^^i:^ 

:L(m\iz\t. fmmmkm^K^h^}zt^x^h^o 
\t9yAryY2-\ <7:>m\'mm 2 2 - 1 vn- 

y ^ b 2 5 - 1 LT y a- K ^ . 
[0 089] (2) :x-^f3e^iB^H^^»trv^^i;# 

x:t:^hy-A^fl. 7^-^5fei!;^-'N'^y:^r'eil. VC 

V2 2 <^mnmm2 2 3 ^ b 2 5 3 
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[0 0 9 0] &.±coxoi,z. ^'y^ryvcom^mm: 

1 IhZ^^y (feature 
structure) ^^X^h . ^y'-Jji ^ h^fy'-^^ 

feature structure fj^^^^^tlX . S 

m^mnmmt^r^yxj- v^^ti^zmm^tit . 

[009 1] ■r^;bt>. ^-^^m. 9'74ryh2t 
a^m^zi^^-^x . mi<^y:u—x {^^^yj^^i^ayy:!. 

ryh2m<^^^^x'Jx.^vm^h(^mi^zi6\ir^:^x 
^u-i^uy<^)'^mmzmi-t^-^'di^:L.'- 
i^^y^'iTD. ^tTm2£07x-x (^i&:7x-X) 
\,zi^\^x. mm\,z:^X'J^^V<rMm^n^. 
[0 0 9 2] ^ry^^b^-f ^w— >^gyt±^^v^ 

tpi^\X^n^zm^\^fztXi?:r.^h\^Zk-^Xmm^Cryt\ 

xVX^Ur^ (descriptor) tmi:fl 
^:;<^]y^)V^X'Jj^^Vt,zX-^xmM^fLX\^:^. f 

h:^9yi-x'j:^^hco^m^i^mtx\^-^t. —m.m^^r' 

:r.^hcommm^tx^^h^^^y''jj:^h (x^zj 
§;<^:t:?'>'x^hio^M. m^irnvx^^^. 

[0 0 9 3] miiOy:i^-X (^-rfv-X— i^H y:7x- 

X) iztsi^xii. ^r=jj,^hco^m<^^mmm^^ 

ir^. ^tch-h. :^^^y'J:c^h^mzX-^Xl±. ^ 

mt\t. xYy^ ^^^mmLx\^^?^9:^x 

yx^bSr4;6\ :tX'Jx.^h (t-Vn'-T xb-^-f^s-) ^ 
-g. J^-^tcJi . ^ ^ >r r >- b 2 ^- F T-r' 

a ^ ^ :t y >>-x ^ h t . ^«i^tcfE«B'K^M«li;^?^'# 

[ 0 0 9 4 ] F e a t u r e * Descripto 
r: :CanSpeak (Feature* pFea 
t u r e ) 

[0095] ^C7);^y-/Ffi. ^ Tyh 2mcO;< ^ 
:tXi^x:? bSr^P^COde s c r i p t o rizMtX. 
CanSpeak ^^b— a V ^Hfft"^ o 

[0 0 9 6] i^OB^. ^'^-^'N^XF^^^^^^gim^ 



^ LT ( :^ ^ ^ r y b 2 ) *-'^ttA^l^tg^7 

^y-(ryh2mt''i^M^rifzy >(-^-cxhy^^-c 
^im-t^^tx. ^^^^^:txyx-y b^rnicosmtt 

[0097] S^f^ti. ^±:SM. ^MM. i5^X/WK 
mc03-^cO:^'r^Vi>z^m^tih. 

[0098] ^^m^it. ^xi^'x ^ ht)mmmi>^^ 
izmn^mii-^zttf^x^^m^^M^-rt. ^mn 
li. ^m^kco:^xi^3,i^h(^)m^i>zii. h^mmmnt 

[0099] ^mmcom^f^zit. 7rx'j:c^h^^ 
~iy3yitnhtiKci\ ^^Km^m^i^z^t^4 ^u-i^ 
3y^no^\ nhtci^i}^^^-^'mm-t^. mmi^z 
ti. mm^:^-^i>zM^tt^(^x\ m^mm^i—^yt^z 
X-yX. ^-i^'u-ysymmfj-tc^tL^. ^^sm 

com-^. ^fzl±^Kmcom^Xh'yX. ^X>-'x^fV 

-(^'u-i^Bymji^n^^t^izit. ^t^zM^tifzy^ 
—^^xhy:^^^co\^miizm-yX. ^U—y^y 

[0 100] ^^3. ^-rf'^-X-^-HVy^x-Xtil^fCo 
}X<^:t^\y—y^ >t;i;oT^^Od e script 
o r;^?^^5-rr>b2i!lcO;^^^Xi^'x;J'b^^t3^ 

[0101] 

Descriptor: :Descriptor() 
[0 102] 5ti:OCanSpeak^y-7Kti. i^Od 
e s c r i p t o r tZ^LTj^^jiX-g.. .1(7)^. T >r — 

[0 103] m2coyx-XtCiDtt'l)X^l-^/b'CcOX 
n-fe;^{i. feJi:tXi^x:^b^c>^:^JC5tfc^^^7'yx^ 

bo^ifi. ^^immi^zKch. zzx\ ^^^xi^'xi? 

bi7)^i6^ti. -fi7)><^:tX>''x^b>i)^'^^^'<r>'b2 

fiij<7)^:^:^xyx^b^r^t;A-g.^fc. t-^i^^. ^'-f 

iJX^ (descriptor) ^^^^m^tlhX 

tii. ^y4ryy2mcr>}<^:^X'Jx.^v^mzht 

y^^:^yy^9V Clfltide script or:4;^^# 

m^fixx-^^) hz-nvx. ^^^xyx^bi^i7)x-^ 

[0 104] ^^^y'i^:^9V<r>ii^mmiU^mzmt 
t^Wco^^i^—i^ B ytf^. ^^dtyaz^y^ y^x— x 
iiZX-oX%i^fifzy ^-i~-^xVy^i~-^^mmLx. 
^co^2co:7x-X (^«:7x-X) tcioV^THfrSti 

[0105] ^t&>'x-XtCt3tt-g.ll^i^^ ^^X>^x 
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[0106]Descriptor& Descrip 
tor: : operator^ (Descriptor 
& source) 

[0107] Descriptor^ ^Xtittlfe^ 5X 

rnba;I/^^«tTV^^, s ou r c eT-#eg^:?X-S 
d e s c r i p t o ri7)|^^:ii5^ ^cOr^' >r UT^t^ 

[0 108] mmcO^m^lt. Descriptor:^ 

[0 10 9] 'i!KC0;<V-/n±. ;^ i^^y ^ hcO^jM 

i g r a t o r ( ^ >-'x ^ V^^P^^Z-^t-iX^ . 

^y y ^ ^ b-e-^ ^V-i^ g >'^$B^-r -1.^ ^^yi^x 

^b) t;j;oT^ffl$fx^. 

•CanonicalContext& Contex 
t: :asCanonical () 

mwM^coc o n t e X tffi^f^^. mmnmcom: 

liZ^m-t^. ^COTuV^Mt. feature st 
ructuretCj;'?*CContext (TM^t^^t^ff^ 
m'^X'hh. h^^flfzh^l^zm^^tlh . 
■Context& Context: :operat 
or = (Context& source) 
•Context& Context: :operat 
or= (CanonicalContext& sou 
roe) 

i^'^ (this t^^Wr^h ) Context^sour 
c e -g. Context T^mit-tt . 

• Canonical Segment& Segmen 
t: :asCanonical () 

mm^^co Segment m^i^^: . mm^im(Dm. 

I/Z^i^-^^, ^C^Txrih^Mt. feature st 
ructuretCj;'?*CContext cOiS^^J^i^M^ 

m^xh^. t^^tifzt^t,zm^^ti^. 

■Segment& Segment: :operat 
or^ (Segment& source) 
•Segment& Segment: :operat 
or = (Canonical Segments sou 
r c e ) 

^l^i<^ t h i s ( t^^m-th ) Segment^sou 
r ceti^mm-th S e gme ntX^M'itL. ii!m^^ 

[0 1 1 0] m Iti. y ^ —^-cXh^^^-ccr)^)^ 
^^trV^So object de 

scriptioni:environmemt des 
c r i p t i o nC^)4^-i :^VY U— (Cfg^^fL 

x\-^h. 

[0111] object descriptioncTD 



^K-^ V^-rt^^$fLTV^-g,;^h^^^^tCfi. obje 
c t name if^^'^fx.^ §^>t3, environm 
ent descriptio n(7);K^ V9XWT^'^iX 

(resource requiremnent 
of this h ^o\) m^-^^ftXV^h. 

[0112] environment desc 

r ipt i oTv<r:>if.AV9XW^^f\X\-^h:KYy9& 

^\iZ\%^ environment name i^i^ffiKE^ 

f||(resource information of 
client hardware).^ <7}WfiW^O^ 

Si^^^R (resource requirement 
of this environment)^^^ ^Xf 

:Lo:miwmmm'h:^9^y'v^9Y(r^')y.Y ( i 

ist of metaobjects consti 
tuting environment) fp'^^^^^fCC 

[0 113] y ^-^-rXf^i^^^-r^Of^^^O^ftftc^J^ 

[0 114] {1) ^yv^9Y\zmthmmL 
[0 115] {2.) y<^^~fV:r.9v^zm-thmmi 

-Ir V f ^ ^:ty X ^ b 

X^i>'jL-^;<^:ty Vx^ h 
*:tyVx:^hWJ 
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[0 116] ±jKELfcJ:^C. ^^^^ryh:i)m^j:^ 

[0 1 1 7] 1^1 2 {i. :^^B^COi'-^^iyX^J>.^ 
i^^fflt^cApertos mm) ^-Xt^AcOISJ^M^^ 
LX\^^o ClC^Ap e r t o s i^X7^A(C^V^Tti. A 
pertos Micro Virtual Mach 
i ne (MVM) 3 1a (^li7)^ff#©) ti. Ape 
rtos Micro Kernel (MK) 31b 

(m2com^7^m tthi^ZhKf. ApertosvX 

"r^coms 1 ^liiSctTvi^, ms i ^^j^^-^mvm 
3 1 eLimm-t 4ir^3- k ( i - c o d e > ^mmm 

n-r^f^K i^^^tCJE5tT. MK3 1 bcO^ig^MV^Tp 
ersonal it y h ( y 

[0 1 1 8] m 2i,z^Lrzm3 imhiOgP^Si. JiM! 

[0 119] ClC0iyXi^2^lt. ^Z^(^zmtX I - c o d 
e^native code C^*^^ 3— K . Vi^V 
n-H) l,zmmzziy/U^UTt. ttl. ^is6nat i 
ve c o deter? yy^M;^$^^r \.^'|.:t7''>^"j^ :^ h^H 
tf'r-S.^i?^ ^£0:^-^. MK3 1 biO«(3j;oTPe r 
sona 1 i t y ity-J x.^ h 3 3 (^^M'^U^-^■^ 
^^15) TTVy-i-uy (App 1 i 

cat ions) 3 5 tC"*?-- t'X^^ftf -1. <, 

[0 1 2 0] 01 2tC^t;tt^3 1 ^>fij^-r'l>MVM3 
1 aiD j:t/'MK3 1 bii. -f i7)^f-»^'^VN'-f X^•^'<yS* 
:^y i^' j: (Device drivers) 32^ 
Personal it y:^yi^x. 9 Y (Persona 

lity component objects) 33 

— i--a >'Tn^^ ^y^iOfcis^iO^^X^-XT^j^ (C 1 
ass Libraries) 3 AtmM^ftXiS 0 . 

^^^t;:^£0^hi!Itc{irr>j^->'Hy3 stimM^fvz 

[0121] Personal it y:tyi>x^ N 33 
cOiSteJ;*9. Ap e r t o s i-XT-AM^^OS (:t 
y^^XxA) i r t u a 1 Mach 
i ne ({SSJW^) ^m^^h^ht^X'^t. mt 

j a varni^^AiO^^fti:. javaTn^r'^jU 
ffic^P ersonal it y^T^S/j: :^ htCj;-oT. j 

a v a A y y \°-f /l-^ tLTf# ^tLi^c^^ral 3 - 

YX'h ^java bytecode :0^'||tf ^ ^ 

[0122] Apertos -^X^Mt. ttJS^Op o r 
t ab i 1 i ty^mMthfz^l/Z^ yuV^yJ^^ I 



code (Etrr^n-b') \tZayj^^}VL^ 

C0;^y y F^^JltTV^-g,, L;&-L=S::^)^'^. I -cod 

i:) ^tr[j^t::isit^nTv^^OT{i^<. mm^y^u 

^teJl-^T n a t i v e c o & ^\,Zziyr^>( fV^h ^ 

oizmc^fix\^h. Lt-L. m^mm\<z^Ki. 

ziyjM )Vtl^mMXhh^^. MVM3 1 a:^-'I -c o 

10 12 3^ l.i)-^Vt£i7^C^. \^hA.Kcom^. I -co 
deti. native c o d e tCr? >- 

x^2:.^mm-hcpu\>zx^m^m(j^fih. 

Virtual Machi n & (,zX ^m^lfZif-o 

X. mmmm^xtiuLfzKi . mm:^\^-\'^mmz^^:B 

[0124] ±ie I - c o d e {i. m^CO Inter- 
Ope rab i 1 i t y^mi^^htziib^ 02 2 ^#,^ 
LXm^-t^XdlZ. +^t;ffl^^i7)lSV^2 0i7)^^-fe 
^yh (OP_M, OP_R) t^^m^^tlXii^. ^CO 

^-^y^^^:K {mmmm MK3ib£0-fy^y 

:L-X}:M<mA-^V^^iVC\^h. fiP^. 01 2tC^t 
?t:Ap e r t o s i^XT-AO«^tC^< ^^^^tt:t# 
^Hry h^^nTV^§„ Ape rt os^- 

X^At^j^V^Tti. native code ^fff^h t 
T^^^/?)^^). ^ft^^OP ortabi 1 itytlnte 
r-Ope r ab i 1 i \. y^m^^^h^):.i)^X% h . 
[0125] miZ^ MVM 3 1 ai:MK3 1 b^Oft^^e 
':>V^TiM0^^^o S^Ote. MVM 3 1 ^tmm^X\^h 
■r-^mm.W.^. l-code:7:r-^vb2r^t- 

[O126]013ti. 01 2t3^L:^cMVM3 1 a 

MK3 \ \^aymwmm.^^\^x\^h . mmt^^zm^am 

Wm%\Xn—Xh 0. active context4 
1, message frame42. iDj:t/exec 
u t i on ens i n e 4 3 tC J; Dffi^^ttT V^-l) 

MVM31a{i. I-codetc:j;§||fT^'*f:K- 
bt. MK31b{inative codetCj;^||^f 

[ 0 1 2 7 ] 01 3t;iDV^T. a c t i V e cont 
ext4 J|it||^f4i£0Cont ext (014^ 

#,^L-Cf*a!^^) ^J^t-CfcO. message f 
r ame4 2{i. ^3 1 ^^^fiScf M VM 3 1 a^oitA' 
MK3 1 bte^f-g.^ 'y-tr-i^':$:#:^fgtrv^-l>. 

[0 128] MK3 1 bOJ^^. ^-y^r-i-':^|s#:i:^^^ 

p) {zm'o^x^Kh^^^.hh. tfz. \^<->t-<r)c 
pvco]yi>x^-¥W\n'^xhixhm^hhto -if. M 

VM3 1 aCOJ^-^. ;^ 'x-tr-i^'yix- A(5-^^n-K(-3 
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[ 0 1 2 9 ] lai 3t-*3^^T. e X e c u t i o n e 
ng i ne43{i:. I— codei3j;tA"nat ive 
c o d e ^H^ft'-^o MVM3 1 ac7)e X e c u 

tion engine43 primitive 
ob j ects44t^^ttiXi5K). ^tlli. HIS 

[0130] 014 {i. ContexthDescri 
t o rCommmM^^LX^^t. y'ujfyJ^a)i-:>(D 

mn^m^^^c o n t e X t mmi^s o b j e 

ct, class, method, meta^ }£cO ~7 -i 
— /PH^^t. ^£0-5^. me t h o d(3ti. icod 
e i:m i n f oa:^y ^ —}VYt^^ h^iZWrf ^KXX-^h . 
ClcOCont ext^^tf!p;5 1 {i. MVM3 1 aCO^m 

[0131] Co n t e xt^^#:5 1 ii, C o n t e 
xtrU57^^y^y>^'xiJ^hr'S)*9. HI 6^#HSU 

V^LTV^^. Context1«5t#:5 1ti. ^ 

3 1 (MVM3 1 a^5j;t^'MK3 1 b ) C0|^tc^^<{3^ 

[0 13 2] ^^OCo n t e xt^jt#:5 1 (C^V^Tfi 
^^y>f— me t ay >f — Des 
c r i p t o rffi^#;5 2^f^tTV^I). D e s c r i 
ptor:S^#:52iOxyhy{i. #tag. cont 
ext. *3 j;t^s e 1 e c t o r CO 3 OCOffi^^T*^ 0 s 
CliOD e s c r i p t o r^jg#:5 2(c:J;oT. Per 
sona 1 i ty:^y>''ji:^h3 3<7)AP I (TTU^ 

■g»o #t agtiAP I C0^#:^. contexthse 
1 e c t o r-CAP I a:>rYVX^^fl^f\M^X\^ 

[0 1 3 3] lai SJi. MVM3 1 aC0:^#2fiit^^L 
TV^^o ^X(n'}^mti:mk\t. C o n t e X 

t^jtf4s5 l3^^^^,Uy^^^^5^U^^t^^J; 0 d i: 
j;dtC^$ixr\.^-g>. fiP^. Context^i 
it^5 l;t?^ objects ItcUy^^tt. ^cOob 
ject61{i. obJectGl {-C^ftJj^f -S) ^ 7 
CO (class pointer) i:^ yx ^ V 

^^^SfeS (objectdependent f ie 1 
d) j:"9^fiSc^^^. yX^VX^i^^Z^-COjlO^ft 

[0134]class62fi. ±i: tX;^ V >y ^■ ^f* 
o c 1 a s s 6 2 fS^iO^I^^ (class n a 
me ) , ^(Dm.^liZ.mm-h^'jt (class d e p 
endent f i e 1 d ) . itf' I m e t h o d 



^j«#:6 3^coy^^^7"-y';^ (method tab 
1 e ) t;j: I-me thod«g^#:63 

(i, B 1 ockrU5v"^:/^ri/:ii^hT'$)'9. -^^y 
y (Header), I-codefP, feit/^^— 
(Variable table) fj^h^^h . m a 
g i c#{i:, MVM3 1 aO^M-^ (ID) Xhh. 
Wm\Z. I-code^^cO^^y^Mi. rcO« 

7^-yvi/x V b y tT aeii^T^i/'x ^ b 

[ 0 1 3 5 ] mi 3\,Zii\\X. fV-<Ty^% (Cont 
ext51, I -me thod6 3) iiMVM3 1 a^:: 
im^^hU'^Xh D . M VM 3 1 ajtjM - c o d e 

[0136]IMl6ti. Cont e xt^^f^tsS 1 

^^i:i^^')v^^ixx\^hmm.w^m^\^f^%>cn> 

Xhh. Cont ext:mit^!p;5 li7)^:?"i^'x^hy ^ 
— ;PHti, o b j e c t 6 1 ^f§t, classy-^ — 
y^-Kti:, class62c0class depende 
nt f i e 1 d^J^trV^S. t,fz. me thody 
>f-;l/Hti:I-me t hod6 3&t^L-CiD'9. met 
h o dy ^ — ;I/KcO i c o d e{i, I— method6 
3C0I -c o de^fgtTV^^„ i c o d e fi. TO::?^ 
^j^^^y^t^ffi^t. H^f^JiOrniJ^yA^f^f . m 
e t h o d y ^ — ;UK<?^v t a b 1 eti, I— meth 
o d 6 3c0v a r i a b 1 e t a b 1 e tT^^^ 

[0137] temporaryy>r Hfi. 
-^f^ff^IJ^^Jit. metay^-;PMi, i^Stfc 
j;3t;:. de s c r i p t o r 5 2^fgtTV^-g>o ^ 
'i^'o: ^b61<?^class pointer 
(i^ class62^jHL, class62 (7)m e t h 
od tabled, I -m e t h o d 6 3 tT\^^ 

[0138] variable tablexyby 
ti. typei:value ^%^^Xty 0 . v a 1 u e (± 
type \Z{m-^h o 

[0 139] MVM3 1 alt. mi 7 (^Z^Ltl^ -i 
mS^^^Xdi^Z^^tLXi^^. t ype>?(^T_PRIM 

iTivEco^^, va 1 ueffiary $f-^y'^yv 

x.^h^mmt^. :icom^. va 1 uefitCfi, ^J;t 
tS\ <P_ I NTEGER, immediate>, < 
P_STRING, address to heap> 
tv^-ofc, mi st;^-rJ:o^:<P_CLASS, P_ 

:ty'Vjn^ bco— ^fc, ^(7)-f v^yx-x^^^tr 
v^-g,. Ill 97^Mll2 iti, HI stc^t^cry Sf--< 

y:tyVx^ hcO-f y:5?yx-X&, Interfac 
e Definition Language (ID 

i^ ) mizxK)$mi-tzm^7j^Lx\i^6. ^coidl^^c 

OV^Tti. rcORBA V2. 0, July 199 
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5. P3-17^^3-3 6j tcM^^fLTV^^. 
[0 14 0] ^fz. mi 7C*5\.^T. t y p e;0^-T_P 
O I NTERiT^hi:. ity^'J h^^m't^tli^<7) I 

^^'Mji^. S^Xt^ AT'tl— iOllT'S) 0. Persona 

[0 1 4 1 ] 02 2{i. MVM3 1 a;&^"^||^f 2 

mi 2t;ioV^T. ^'hW^^^l^lWcA-g^^^T-^O. 

[0142] mh. ^^-fe^y hOP_M(3j; 19. ^com 

^CO:^^U^i^u Personal it y:t7''v 

x:?'b3 3t^J:oT3^!lS|$tl-g>:^\ ^/ciiTU ^ T'" 

036^<?D^fS^rU St^-t r^^v^jii? ^(::j;':)rMt- 
tS\ I n t e g e riOS:#l?m{i. Hi SO^MtOTU 

[0 14 3] i^tc. MK3 1 bco>r y^:7x— 

m23{i. (MK) Slbco-^ 

y^y'x-:^^^b-CV^'g>. MVM3 1 a^MK3 1 b 

c^mmmmi . mi3(,z^.LfzXo i^z^t^ d . m k 

3 1b{i. Il2 2t3^t/^c^^-fe^y bOP_MfeJ;t/'0 
[0 144] ±KEt>t J; 3=5:^)^^0 A p e r t o s i^;^ 

"r^^. mtitm4.f>z7j^Lti^^^Tyh2 (2-1, 

2 2) tZjgfflf -S.ii:*^'T'^-l>, ^LX. mi 2iz^ 

^^r^yu-\^^6:it(,zXK>. m^cory^u-y-zys 
i^zmm-t^^tt^x'^h. 

[0 14 5] ±KEtfcJ;3C3. zzxr^yu-v^-t^ 

[0 14 6] ( 1 ) f^T^OTTU^— v-a VTOi^-^ 

[0147] (2) ^^^^>^ry^Mjil^^^-^'^xr 

PEGK^-f^N\ ATMb^>f^N\ MiWl^Vy^ 

m) 

[0 148] (3) TTO^-i^ayy'u^'yMznL 
Xi^XJ'J^^-\i'X^^m^t:^rzy3,^hm (per 
s o n a i t y^T^yji^^ h ) (1^Ji.t±\ VCR^-^V 

[0 14 9] Ztii^^m^^iy-^X. TTU^-i^aV 



[0150] mtif. j a V arni/^A^Hfr^iifc 
V^^n'. j a V afflt7)p ersonal it y:^yi^j:. 
:^b3 3h. j avarOi/^A ( TT U h V ) 

3 B^-f— ^S'l J; -S, <r^Operso 

n a 1 i t y:tyi>x^ h3 3t;j; 0. Ap e r t o s 
i^X-T-^lt^ Java Virtual Machin 

e^tm-r^^tf^^x^^. r^yxi-\^^titij av 

aTn^'^jUti. uy^NM^tCj; "9^-0 j a va by 
t e c o d e tmirihf^m^—]^l,Zay^^4)U^tL. 
-LIE Java Virtual Machine {-ZiO 
mf^tl^. hhi^li. ±^LfzXol^Z^ native 
code^zay^^-ijULti^k. mff-t 6 X d l,z^ 6 ^ 

ti.'^mx^^. 

[0151] \;x±comtmnzisi^xit. ^-^^t^^^y 

4Tyh {zfmco^y 'J^ ^ b ^ vn- bt--S> J: 3 

y^iJ^L-^h^y^yu-YLfz^. h^^-^ii^-^'^n 
±. ^^-f r>MeI±T'>^-ys^•x^5'^^^^ya-b-f- 
[0152] t,fz. ±mmmm^ziiux\t. i - c o d 

e^2-:iCO^^\>zX^mm-hXo\,zL,fztK itim 
[0 153] 

W:i5xumim9\,z%mc^^-^^nmm^zkti\f. ^ 
[0154] if^iii oi,ztmcof-^^mmmt,zxti 

If. -^-^MzMLX^^^yn-l^-t^rTV^-^-By 

y'\=i^'yj>.^mnmmi,zm^^^^^m\ ^(^^i^z 
MfBLx. ^-j'^-^^^TT'j^-i^ByTu^yj^^r 
^yxj-}^~t^xdi,zLfzc^x\ mmmmxi&^xh 

rr u ^- 3 y r a ^y^^^m-th ^ h h . 
[0155] if^xfi 1 i^ztmco'f-^mm^m. i^x 
mmmi 5izimco'r-9mmyfmzxtLi,t. 
~}^iz^m^fifzry°v^~iy3yy°uryM.^m^ 
mn'r^i)\ tfzit. ^mzi^\<^mmzz2yju 
JUL. ^fi^^fL/^>'^'>f-^ur?-K$-||^Tt-'g>^tT^ r 

m=f't^^ti)-x^^. tti. ^m^-Y'^rm^^j: 

mm.t't^^zt^zXK}. ;K-^:^;v=S:Try^->'3y 
^mm'r^^t:^^x^h. 
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[US] :tyi-'x^h;7)l,&<jfe^;5i^i£B^'f-^lir^^c 
[09] :?^-fr:xhc7)g/het^^S£B3t-^0T-^^o 
[010] rrU:^-i^3>'tc}lLfc^7-f T^NI^ 

[01 1] y A-^^^v'y^^^^oyim.^tm^thm 

[01 2] ^^m<^^-9^m^m.^^n\.fzKv e r 
t o s i/X7"A^Offifi^M^^^0T'$>^ . 
[013] MVMi:MKcOitei«5t^^t-0T-^-So 
[014] ContexthDescriptor COfm 

[015] MYMiJO^^is^^^^-rST'^^, 

[01 6] Cont exth^i7)[II»9cOx-^^i)t#:^ 

[01 7 ] Va r i ab 1 e t a b 1 ea:^ b U CO t 



y p e^^-r0"r-^5^. 

[018] rU57^^r^7^yx^bc7)^Kh^c0^y 
:^ X -^^^^-r0T*'35 h o 

[019] y^t^s/xi^ bio^ y^yjL—^ 

[02 0] ru57^^y:tys/xiJ'hc7)-f y^yx-x 

[02 1] TU5x^"::^^:/i^'x^bcO-f y^^x— X 

[02 2] I c o d e^^-b^y h^^f 0*C$>'l>o 
[023] MKcO-f V^>^x-X^^t-0T'^^'g>. 
[^^tOi^ee] 

1 2 ^5-fr>h, 3 ^-yfV-^, 1 

1 rry^-sxgyrn^^^A, 12 ^fr^, 1 
3 rry^-i^gyrn^r^A-f y^:7x-x, 1 
4, 15 ^:r'yx^b, 21 T7°y^-i^gvrn 

i^'^ju, 22 mnmm, 23 rTuy-^-Hvrn 

^••^A-f >r^:7jn-X, 3 11^, 3 1aMVM, 3 1 
b MK, 32 Device drivers, 33 
Personality component ob 
ject,34 Class libraries, 3 
5 Applications, 41 active 
context, 42 message frame, 
43 executionengine, 44 pri 
mitive objects, 51 contex 
t, 52 Descriptor, 61 objec 
t, 62 class, 63 I— method 



[01] 




MK : Micro Kernel 

MVM : Micro Virtual Machine 



Apertos i'^-rU ff>ttllgttl£ B 
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[1112] 



[HIS] 




concurrent object 




[04] 



11 3] 




I active context | -"41 
I message frame [ -^42 



primitive 
objects 


-^4 


executkxi engine 



[1^14] 



[115] 




Context . 


-51 


obiect 




class 




method 
ioode 




minfo 




52 


meta 








Descriptor 











Context t DescriptarO} illStt^ 

[01 7] 



type 


description 


T INVAUD 


invaEd entry 


T_PRIMmVE 


The value field denotes a primitive 
object, whldi is a dependent object 
on MVM 


T_POINTER 


The value field contains a pointaf to 
an object 



variable table x > h 'J (T^type 



-r > >j( juif > n -7* -f > 
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me] 




22^ 25-2A 




[US] 



19-1 

long Isnoth' 
any bo(^[]; 

]: 

axoeption outrange (long position}; 
excspdon avarflow{}; 
exception irdef{int Firimftto; int selector}; 
excspHon zenodlvt}; 

interface Iintager{ 

Integer operator + On Integer value) 

raise (averfiow) ; 
Integer operabir — an Integer value) 

raige <oveff taw) ; 
Integer operator * fin Integer value); 
'^-ger operator X [in Integer value) 
raise <zenxlv); 
ger remainder (in Intager value); 
imager and (in ^teger value); 
Meger or (in Integer value}: 
Aitager xorfln Integer value); 
Integer not (void); 

Plogrt value); 



Integer operator « (in 
fioolaan operator < (In 



DoUUaFoat value): 



I operator < (In Integer value); 
Boolean operator <- (in Integer value); 
Boolean cparattir~{in Integer value); 



Interface Foat{ 

(overftow, underflow); 
Float operator - (in Fioat value) 
rase (averfbw, underflow); 
Float operator * (ii Float value) 
iBlae (overllow, underflow); 
Float operator (in Float vdue) 

rane (aweribw, underflow .zemdiv); 
Float operator = (in Integer value]; 
Float operator -(in DobfeRoat valu 

raise {overllow): 
Boolean operator < (in Float value); 
Boolean operator fln Float value); 
Boolean operator » (in Float value); 



alus); 
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[IM1 0] 




[IM2 3] 



name 


description 


OP_M 


execute the operation specified by the first 
arg ument. This operatfon fs processed 
either by personafty or by a primitive 
ofaject.(operand6:oparatioii,njmbdr o( 
operands,...) 


OP_R 


give control tnck to the object when tfie 
operation requested by OP_M returns 
(operarcl8iariget,return arguments) 



interface MetaCore{ 

rTKfrnor M fin long meltKKl, in Message mag); 

mcError R (h CName ctxt, in loitg method, n htossaoe msg); 



I-code ^^-Ir 5/ S 
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[mi 1] 



Feature Structure 



object description 



environment description 




object name 



. ^ resource requiremnent of^ 
• f^ this object ^ 



environment name 



resoixce requiremnent ot^ 
this environment 



1 



list of metaobjects , 
constituting environment ^ 

Feature Structumi^WSfi 
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[[318] 



aiass 


P_OLASS 


P_BODY 


desertion 


Integer 


PJNTEGER 


imnfiediate 


Integer nunber 


Ftoat 


REFLOAT 


Immediale 


£CCC f*j^ tXC LUIS IKJaDn^ pOwll 

number 


Double Float 


P_DFLOAT 


Immediate 


IEEE 754 64 bits ftoating pohit 
number 


Boolean 


P BOOLEAN 


Hnmedlato 


TRUE or FAi-SE 


String 


PJSTRING 


address to heap 


sequence of UNICCX3E chanactera 


Array 


P_AftRAY 


address io heap 


sequence of data of the same type 


ContBxt 


P CONTEXT 


CName 


r^esantation of object execution 


Jump 


P_JUMP 


I— code index 


target address to which execution 
resumes 


Pointer 


P_POirfTER 


address to memory 


address 


Assign 


P ASSIGN 


n/a 


duplication of a variable entry 


MaHer 


P_MAILER 


n/a 


invocation of a me/thoti 


Undef 


P UNDEF 


n/a 


undefined primitive object 



[02 1] 



Intsrface Polntar{ 

void put (In Address pos, In byte value) 

exception outrange: 
byte get (m Atklress pm) 

exception outrariQe; 
void put (In Address pos, In word value) 

excepOon outrange; 
word get (In Address pos) 

exosptlon outrange; 
void put (in Address pos, in long value) 

exception outrangs; 
long get (m Address pos) 

exoeption oubange; 
void put (In Address pos. In longlong value) 

exception outrange; 
longlong get (In Address pos) 

exception outrange; 

}: 



void operaior = (m ini poaitloni. In int poslHonS); 

fnterface Mailer { 

voidcal (in JD target^ in Integer select, in Message mag); 
void reply ( ); 



19-2 

Interface DoJUeRoati 

DoubieRoat operator + Qn DoubleFloat value) 
*■— , underflow); 



[overflow. I 



raise (t , „ 

Doublenoad operator - (In DoubleFloat value) 
~'ia (overliow, underflow); 

lljgj ^ ^ 



DoutalBRaal operator " (In tSoublePtoat value) 

raise (overfiow. undiBrflow); 
DoublsFloal operator (In DoiibleFtoat value) 

raise (overflow, undierflow^zenxlv); 
Doubleifloat operator -{In Ditsgsr value) 

Double*^ ' 



operator '{In Ftoat value) 
raee { ); 

Boolean operatt}r<(ln [>>ut}leFloat value) 
raise ( ); 

Boolean operaRir (In l3oubleFlDat value) 
raieeT); 

Boolean operator (in DotAJeFloat value) 
raiae ( ); 

Interface Boolean { 

Boolean not (void); 

interface String { 

String opera(or+ (In String string); 
String siiistring (in Integer poBiBon. in 

raise (outrange); 
Integer length(void); 

Interfaoe Array ( 

void put (In Integer Index, In any value); 

raise (outrange) ; 
any get (In Integer Index) 

raise (outranga); 
Integer IsngttKvold); 



lar^fi): 



» Contexts 
.^coessers„. 



Interface Jump { 

void aval (void) 

raise (outrange); 
void evafT (Boolean cond) 

raise (outrange); 
void evalF (Boolean concftion) 
raise (outrange); 



}: 



